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(54) METHOD FOR TREATING HEAVY METAL AND HEAVY METAL TREATING AGENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obviate treatment such 
as the addition of a treating agent and to enable 
continuous treatment and mass treatment by making 
industrial wastewater containing harmful heavy metals, 
ground water, hot spring water, etc., contact sand 
containing the iron compounds of iron oxide and iron 
hydroxide or sand containing iron sand and removing 
heavy metals dissolved in water. 
SOLUTION: As a treating agent 1 for removing harmful 
heavy metals such as cadmium, chromium, lead, and 
mercury, sand containing iron compounds of iron oxide 
and iron hydroxide or sand containing iron sand is used. 
The treating agent 1 is put in housing containers 2, one 
of the containers 2 is connected to a liquid tank 4 
through a pump 5, and the other is connected to a discharge side. Water to be treated is 
stored in the tank 4, and when the water 3 is supplied to the container 2 by the pump 5, heavy 
metals dissolved in the water 3 are chemically bonded to the treating agent 1 to be adsorbed 
and fixed chemically stably. After that, treated water 6 made free of heavy metals is 
discharged outside the container 2. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach and removal processing agent which 

remove the heavy metal contained underwater. 

[0002] 

[Description of the Prior Art] Under wastewater of industrial liquid waste etc., the effluent which flows 
out of contamination soil etc. outside, and an underground water and the heavy metal which becomes 
harmful to a hot spring may be contained. The approach using the chelating agent which forms a metal 
ion and a chelate compound is learned as an approach of removing heavy metal from the water which 
contained such a heavy metal conventionally. Moreover, pass a sand stratum for the arsenic contained in 
water, and the difference of the consistency of water and the molecule of a sand stratum is used. The 
approach (for example, refer to JP,6-106159 r A) which makes the arsenic contained in water stick to a 
sand-stratum side, Make a paramagnetism and a ferromagnetic compound ferric acid ghost contact, 
make the approacli which makes the arsenic contained in water stick to a paramagnetism and a 
ferromagnetic compound ferric acid ghost, and the iron sand separated in the spasm by magnetism 
contact, and the porosity of iron sand is used. The approach (for example, refer to JP, 7-2463 90, A) which 
makes the arsenic contained in water stick to iron sand is proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] The processing which removes heavy metal usmg drugs, 
such as the conventional chelating agent, has the problem of high cost by using drugs, and also smce the 
closing operation of drugs, management of processing conditions, etc. need various to be processing 
operated, it has the problem of being suitable for neither consecutive processing nor extensive 
processing. Moreover, there is also a problem that there is a possibility that new contarnination may 
occur in processing liquid with the drugs itself prescribed for the patient. The approach which makes 
arsenic stick to the conventional sand stratum has the problem that where of a possibility that arsenic 
may flow out of a sand stratum into a water side is, when removal of sufficient arsenic may be unable to 
be desired depending on change of the equilibrium of arsenic concentration, underwater arsenic 
concentration falls or the concentration of the arsenic in a sand stratum rises, since it is what sees from 
the removal effectiveness of arsenic and uses the equilibrium of the arsenic concentration between water 
and a sand stratum. 

[0004] Moreover, it is necessary to raise the content of the magnetic substance, such as a paramagnetism 
and a ferromagnetic compound ferric acid ghost, and iron sand, for raising removal effectiveness in the 
approach which removes arsenic by contact to the magnetic substance, such as conventional 
paramagnetism and ferromagnetic compound ferric acid ghost, and iron sand, and there is a problem that 
processing cost becomes high. Moreover, what is proposed above removes arsenic, about the usefulness 
of removal of other heavy metal, is unknown and has a problem also in respect of the applicability over 
heavy metal other than arsenic. 

[0005] Then, this invention solves the above mentioned conventional trouble, and in heavy-metal 



processing, for the purpose of making drugs unnecessary, active processing of an injection of a 
processing agent etc. is unnecessary, and it aims at considering as the suitable thing for consecutive 
processing or extensive processing. Moreover, it aims at reducing cost, using consideration of magnetic 
property etc. as unnecessary also about a processing agent. 
[0006] 

[Means for Solving the Problem] By making the sand containing the iron compound of an iron oxide 
and an iron hydroxide, or the sand containing iron sand contact, this invention removes the heavy metal 
dissolved underwater, and the heavy-metal processing agent which uses the iron compound of an iron 
oxide and an iron hydroxide as a principal component, or the heavy-metal processing agent which uses 
** as a principal component for iron sand is used for it. Heavy metal removed by this invention can be 
set to any one even if there are little cadmium nium, chromium, and lead. Especially this invention 
removes harmful heavy metal, such as cadmium nium dissolved underwater, chromium, lead, and 
mercury. Although the principle of removal of the heavy metal by this invention is not clear, the heavy 
metal dissolved underwater is incoiporated and removed for the sand concerned by making the sand 
containing the sand containing the iron compound of an iron oxide and an iron hydroxide, or iron sand 
contact. 

[0007] This invention conventionally which brings heavy metal together in a processing agent side using 
the equilibrium which heavy metal is distributed in proportion to the consistency between a processing 
agent and water, and is attained Processing, By letting processing-object water pass to the iron 
compound or iron sand of an iron oxide and an iron hydroxide conventionally which collects heavy 
metal using the magnetism of a processing agent unlike processing, the chemical bond of the heavy 
metal dissolved underwater is carried out between processing agents, it sticks to it in the stable condition 
chemically, and immobilization is performed. Therefore, even if it is the case where could acquire the 
removal effectiveness of a high heavy metal, and the concentration of the heavy metal in a processing 
agent rises, the re-outflow of the heavy metal by which the processing agent was adsorbed can be 
prevented. Moreover, according to this invention, drugs, such as a chelating agent, are unnecessary. 
Therefore, active processing of an injection of a processing agent etc. is unnecessary, and can consider 
as the suitable thing for consecutive processing or extensive processing. Moreover, since the processing 
agent to be used does not ask magnetic property, it can reduce cost. 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail, referring to drawing. Drawing 1 is drawing for explaining the example of 1 configuration of the 
processor which can apply this invention. In drawing 1 , the processing agent 1 which adsorbs heavy 
metal is contained in a stowage container 2. Inner one side is connected to a cistern 4 through a pump 5, 
and another side is connected to a discharge side. Processing-object water 3 is filled in the cistern 4, and 
water is supplied to processing-object water 3 by the pump 5 in a stowage container 2. The processing 
agent 1 in a stowage container 2 adsorbs the heavy metal dissolved in the sent-in processing-object 
water 3. The treated water 6 from which heavy metal was removed is discharged out of a stowage 
container 2. In addition, a discharge side can also arrange the container with which connecting with the 
equipment which performs subsequent processing also collects treated water. 
[0009] The sand containing the iron compound of an iron oxide and an iron hydroxide or the sand 
containing iron sand is used for the processing agent 1 . The sand used for this invention shall be used as 
the usual sand containing a quartz, a feldspar, or other minerals, for example, fine sand and coarse sand 
whose particle size is 0.2mm - 2.0mm shall be used for it, and it shall contain silt, clay, or stones. 
Moreover, it can use regardless of river sand or natural sand. 
[0010] 

[Example] Hereafter, the example of an experiment which applied this invention is explained as a heavy 
metal about the case of arsenic (As), lead (Pb), cadmium nium (Cd), and chromium (Cr). Drawing 2 is 
drawing showing the example of a configuration of the experimental device which applied this 
invention. An experimental device connects the container 14 for processing-object water which contains 
processing-object water 13, the adsorption reactor 12 which contains the processing agent 11, and the 



treated water container 17 which contains the treated water 16 after processing, makes the upper part the 
container 14 for processing-object water, supports the container 14 for processing-object water 
perpendicularly as a lower part, and makes processing-object water 13 dropped with gravity in drawing 
2 . In addition, the adsorption reactor 12 considered the point as eye ****** by the bore of 18mm, the 
outer diameter of 20mm, and 240mm of effective length, using the quality of the material of a bitter taste 
rewrite as an example of each configuration, and what contained 30g of sand which removed the pebble 
with the 2x2mm screen, and arranged the particle was used for it. The sand of the processing agent 1 1 
closes volume of 25ml, and about 200mm of filtration path length in the adsorption reactor 12. 
[0011] Chlorine (CI) is added to arsenic (As) and the processing-object water used for the experiment 
has added 0.2ml (HN03) of nitric acids with lead (Pb), cadmium mum (Cd), and chromium (Cr), 
respectively, in order to create 1000ml of false polluted water with a concentration of 2 ppm and to 
prevent precipitate of a metal for every element of arsenic (As), lead (Pb), cadmium nium (Cd), and 
chromium (Cr). After extract a front penetrant remover, sampling about 2 ppm false polluted water, 
extracting an undiluted solution, sampling [ sampling the filtrate which trickled and obtained 1000ml of 
distilled water, j the filtrate which trickled and obtained 1000ml of about 2 ppm false polluted water, 
extracting treated water and completing adsorption actuation, an experiment samples the filtrate which 
trickled and obtained 1000ml of distilled water promptly, and extracts the penetrant remover after 
filtration. In addition, about 20ml is extracted in each sampling. In addition, dropping of 1000ml liquid 
took average about 2 hours. 

[0012] About each liquid and treated water which were extracted by the above-mentioned sampling, 
measurement of the iron in a front penetrant remover, measurement of the adsorption effectiveness of 
each element, measurement of the iron concentration in the treated water of each element, and each 
measurement of measurement ** of the elution metal in the penetrant remover after filtration were 
performed with the atomic absorption method, and the following results were obtained. 

1 , The measurement result of the iron concentration in a front penetrant remover : measurement of the 
iron concentration in the front penetrant remover for the adsorption reactors of each element is presumed 
to be 100 or less ppb from the sensibility of atomic absorption ******. 

2. The measurement result of the adsorption effectiveness of each element : a measurement result is 
shown in the following table 1. 
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[0014] In addition, undiluted solution concentration and treated water concentration are as a result of 
[ which carried out the concentration quantum by the optimal technique for each element ] measurement, 
arsenic (As) is measured using hydride reduction, and lead (Pb), cadmium nium (Cd), and chromium 
(Cr) are measured using the furnace method by the graphite tube, and it is carrying out the quantum by 



the one-point calibration-curve method. It diluted and measured about the sample with an unsuitable 
density range. 

[0015] 3. The measurement result of the iron concentration in the treated water of each element : 
measurement of the iron concentration in the treated water of each element is presumed to be 100 or less 
ppb from the sensibility of atomic absorption ******. 

4. The measurement result of the elution metal in the penetrant remover after filtration : by the same 
technique as measurement of the adsorption effectiveness of each element, quantum measurement was 
carried out about each metallic element in the penetrant remover after filtration by which elution is 
carried out. The measurement result is shown in the column of the wash water of Table 1. 
[0016] The following points are checked and guessed from each above-mentioned measurement result. 

a. Removing heavy metal at 99% or more of high effectiveness is checked by applying this invention to 
each metallic element of arsenic (As), lead (Pb), cadmium nium (Cd), and chromium (Cr) so that it may 
see to the measurement result of the absorption efficiency in Table 1. 

b. From the concentration result of each metallic element in the wash water in Table 1, not re-flowing 
out, even if the heavy metal by which the processing agent of this invention was once adsorbed contacts 
wash water is checked. 

c. If the measurement result of the iron concentration in the treated water of each element of above- 
mentioned 3. is compared with the measurement result of the elution metal in the penetrant remover 
after filtration of 4., all will be presumed to be the concentration of 100 or less ppb, and change will not 
be looked at by iron concentration before and after processing. From this, it is guessed that adsorption of 
a metallic element is not what is depended on a permutation with the iron element of processing 
existence. 

[0017] And according to the above-mentioned experimental result, removing to the concentration which 
meets an effluent standard using about 20cm short passage to about about 100 times [ of the effluent 
standard (0.1 ppm - 0.5 ppm) of each metallic element ] high-concentration polluted water is expected 
by applying this invention. When according to the above-mentioned experiment processing agent 30g of 
this invention shows the capacity to process 1000ml processing-object water in 3 hours as it is long and 
it applies to extensive processing, by using the processing agent of 3tons, it becomes possible to process 
the processing-object water of 800tons on the 1st, and becomes a compact and efficient processing 
means. 

[001 8] The following measurement examined the focus obtained by above-mentioned this invention. As 
evaluation of the absorption efficiency (removal effectiveness) of the metal of above-mentioned a. 
showed, the processing agent of this invention shows the high absorption efficiency of a metallic 
element. Then, the metal presentation in a processing agent is measured by X-ray fluorescence, and 
behavior of the metallic element in adsorption is considered. The measurement data with which the 
measurement by X-ray fluorescence was obtained using energy-dispersive-X-ray-fluorescence-analysis 
equipment applies data processing by the fundamental parameter method, and the content element 
corresponding to an energy value is computed by the weight ratio from a spectrum peak area. The 
weight ratio computed the AUW of the detected element as 100%, and the abundance of the element 
which does not take out fluorescence X rays, such as oxygen and nitrogen, is disregarded. 
[0019] The weight ratio of arsenic (As), lead (Pb), cadmium nium (Cd), and an each metallic element of 
chromium (Cr) and an iron element is computed out of the detected configuration element. In addition, 
in order to consider the magnetism of an iron element, and the relation of adsorption effectiveness, 
separation with a magnet is performed, it adsorbs with a magnet with a non-dissociated processing 
agent, and the weight ratio of the metallic element of a processing agent and each processing agent of 
the processing agent which is not adsorbed with a magnet and an iron element is computed. 
[0020] In the processing agent which is adsorbed in a non- dissociated processing agent with As weight / 
Fe weight =0.151 / 65.388= 0.0023 magnet, and is not adsorbed by the processing agent about arsenic 
(As) with As weight / Fe weight =0.199 / 70.877= 0.0028 magnet, it is As weight / Fe weight =0.105 / 
33.359=0.0031. 

[0021] In the processing agent which is adsorbed in a non-dissociated processing agent with Cd weight / 



Fe weight =0.226 / 65.576= 0.0034 magnet, and is not adsorbed by the processing agent about cadmium 
nium (Cd) with Cd weight / Fe weight =0.264 / 70.652= 0.0037 magnet, it is Cd weight / Fe weight 
=0.369/26.553=0.0139. 

[0022] In the processing agent which is adsorbed in a non-dissociated processing agent with Pb weight / 
Fe weight =0. 1 53 / 37.262= 0.0041 magnet, and is not adsorbed by the processing agent about lead (Pb) 
with Pb weight / Fe weight =0.209 / 52. 876= 0.0039 magnet, it is Pb weight / Fe weight =0. 1 32 / 
12.924=0.0102. 

[0023] In the processing agent which is adsorbed in a non-dissociated processing agent with Cr weight / 
Fe weight =0.181 / 35.484= 0.0051 magnet, and is not adsorbed by the processing agent about 
chromium (Cr) with Cr weight / Fe weight =0.276 / 59.165= 0.0047 magnet, it is Cr weight / Fe weight 
=0.114/18.506=0.0062. 

[0024] If an oxygen element and a nitrogen element are made into the outside of an object as a result of 
the above-mentioned X-ray fluorescence, in the processing agent, the iron element is contained 60% by 
the weight ratio. In addition, the element distributed over a depth of about 1mm is made applicable to 
detection from the property of X-ray fluorescence. The processing agent of this invention is using the 
iron compound as the principal component, and it is assumed that it exists in the state of an iron oxide 
and an iron hydroxide. In addition, according to the mineral analysis result according the processing 
agent of this invention to X-ray diffraction analysis, the magnetite which is an iron-oxide mineral 
besides silicate minerals, such as a small amount of silica, a plagioclase, orthoclase, and chlorite of a 
minute amount, is detected, and it is checked that the iron compound of an iron-oxide condition exists. 
[0025] Moreover, by the processing agent which has a thing equipped with magnetism, and the thing 
which it does not have in the mixed state from the ratio data of a metallic element and an iron element, 
and the processing agent equipped with the magnetic substance, the ratio of a processing-object metal 
and iron is almost equal, and the stnicturc which coexists with iron or the magnetic substance is 
presumed. Moreover, in the processing agent which does not contain the magnetic substance, it is 
proved that the property that the ratio of a metal and iron is larger than other processing agents is shown, 
and the content of the iron of the magnetic substance shows adsorption power also with few effective 
parts. Therefore, the processing agent of this invention shows the property of adsorbing a metallic 
clement regardless of magnetism, and does not need that it is the magnetic substance. Therefore, since 
actuation of electing the thing of the magnetic substance is unnecessary, the cost of adsorption treatment 
and a processing agent can be reduced. Moreover, as re-outflow evaluation of the metallic element of 
above-mentioned b. and c. showed, according to this invention, it is presumed that the metallic element 
is adsorbed in the condition of having been stabilized in the processing agent. Then, the molecule- 
integrated state of the metallic element in a processing agent was verified by the following 
measurement. 

[0026] hi measurement of a molecule-integrated state, for every metal, it carried out by having measured 
the metaled binding-energy condition, the structure and the energy value related to each element, and 
known data were compared with measurement data, and the existence-in processing agent of object 
metallic element condition was presumed by XPS (X-ray photoelectron spectroscopy) about the 
processing agent which performed adsorption and washing actuation. According to the binding energy 
of each metal obtained from this measurement result, arsenic (As) is 3d. The oxide near trivalent is 
presumed from contrast of the originating peak value. Cadmium mum (Cd) is CdM4N45N45. It is 
presumed that it exists in the state of a sulfide or an oxide from contrast of an OJIE peak. Lead (Pb) is 
4f. Although a valence cannot be specified from contrast of the originating peak value It is clear that it 
will be in a pure metal condition, and chromium (Cr) is 2p. The originating tablet peak is observed 
clearly and it is 2p3/2. Corresponding contrast of peak value shows that it is trivalent chromium. 
[0027] From the above-mentioned measurement result, the metallic element by which the processing 
agent was adsorbed by this invention is in a chemical integrated state, and the property of not re-flowing 
out even if it contacts wash water is supported. 
[0028] 

[Effect of the Invention] As explained above, according to the heavy-metal art and heavy-metal 



processing agent of this invention, it should be suitable for consecutive processing or extensive 
processing, having made drugs unnecessary in heavy-metal processing, and having used active . 
processing of an injection of a processing agent etc. as unnecessary. Moreover, cost can be reduced, 
being able to use consideration of magnetic property etc. as unnecessary. 



[Translation done.] 



